Laser ablation of the placental vascular equator has emerged as the standard of care in moderate-severe twin-twin transfusion syndrome (TTTS).
1,2 Although laser surgery has had a significant impact on survival, adverse neonatal outcomes remain common secondary to a high rate of prematurity.
3,4
In several studies, a shortened cervical length has been identified as an independent risk factor for preterm birth in pregnancies treated with laser surgery. However, there has been significant heterogeneity to the concluded preoperative cervical length cut-off values that predispose toward increased risk of preterm birth after laser surgery.
3,5-7
The etiology of cervical shortening in TTTS is multifactorial, but the presence of severe polyhydramnios leading to an increase in intrauterine pressure has been identified as a contributing factor. 8 Given that polyhydramnios may have a negative impact on cervical length, amnioreduction during laser surgery may increase cervical length postoperatively. Cervical length recovery after amnioreduction may identify a patient population with better outcomes with respect to gestational age at birth. The objective of this study is to evaluate the impact of polyhydramnios on preoperative cervical length and whether
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Abstract
Objective To evaluate the impact of polyhydramnios on preoperative cervical length and whether cervical length recovery after amnioreduction during selective fetoscopic laser photocoagulation (SFLP) is associated with a greater gestational age at delivery in pregnancies complicated by twin-twin transfusion syndrome (TTTS). Methods Retrospective study of 50 pregnancies complicated by TTTS treated with SFLP between March 2010 and July 2014 at a single center. Preoperative maximum vertical pocket (MVP) was measured along with pre-and postoperative cervical length. A cervical length difference was calculated, with a difference of AE 3 mm considered no change. Results Only 12 (34%) patients showed an increased cervical length after amnioreduction during laser surgery. There was no statistical difference between either negative or positive change in cervical length groups and mean gestational age at delivery (p ¼ 0.82). There also was no correlation between preoperative MVP and preoperative cervical length (p ¼ 0.36) or gestational age at delivery (p ¼ 0.77). However, there was a statistically shorter mean preoperative cervical length in patients who delivered <32 weeks of gestation (3.62 AE 0.66 vs. 4.20 AE 0.85 cm; p ¼ 0.03). Conclusion Severity of polyhydramnios does not correlate with preoperative cervical length, and variability of the cervix postoperatively does not appear to affect gestational age at delivery. cervical length recovery after amnioreduction during selective fetoscopic laser photocoagulation (SFLP) is associated with a greater gestational age at delivery in pregnancies complicated by severe TTTS.
Materials and Methods

Study Design
This was a retrospective study of all patients with confirmed monochorionic-diamniotic twin gestation complicated by TTTS who underwent SFLP at the Charlotte Fetal Care Center from March 2010 to July 2014. All patients signed a consent form for release of their records prior to the procedure, and there is a standing institutional review board (IRB) approval for research regarding data in the fetal care database (Carolinas Medical Center IRB # 08-10-09E). As part of a standard evaluation during consultation, patients undergo a comprehensive ultrasound during which the cervical length and maximum vertical pocket (MVP) are measured. At our center, there are only two ultrasonographers involved with this assessment. Patients are staged for TTTS with both the Quintero and Cincinnati systems. All patients who met criteria and desired surgical management underwent the procedure within 24 hours, but not more than 72 hours. The procedure is performed under regional anesthesia with a single port. The standard surgical technique at our institution employs placental mapping and selective laser ablation of identified unpaired vascular anastomoses. After the laser portion is complete, an amnioreduction is performed to reduce the MVP to approximately 7 to 8 cm. Immediately after the procedure, the cervical length is again measured. Patients are followed at our center until improvement or resolution of TTTS is observed, after which they return to their referring providers for further management.
Exclusion criteria included presentation at >26 weeks of gestation, prior preterm delivery at <34 weeks of gestation, higher order multiple gestations, and known fetal aneuploidy or anomalies. Maternal demographics were obtained from the medical record, including age, parity, prior preterm deliveries, race, major medical illnesses, and Quintero/Cincinnati stage at time of scheduling of procedure. The initial MVP at time of consultation, preoperative cervical length, and postoperative cervical length were recorded. The difference between the preoperative and postoperative cervical length was calculated.
In post hoc analysis, patients were separated into three groups based upon whether they gained, lost, or had no change in their cervical length postprocedure. No change was defined as AE 3 mm, which has been shown in previous studies to be the interobserver variability of transvaginal cervical length measurements.
9,10
When analyzing variables with respect to latency from procedure or gestational age at delivery, those patients with deliveries secondary to maternal or fetal indications prior to 34 weeks were excluded unless preceded by spontaneous labor. Spontaneous labor was defined as either a documentation of preceding preterm premature rupture of membranes (PPROM) or spontaneous contractions with cervical change. This information was obtained from both our institutional and outside hospital records. 
Results
During the study period, 54 women underwent SFLP at our institution. There were four patients with missing postoperative cervical length data and were excluded from the analysis. Of the remaining 50 patients, 15 (30%) experienced nonspontaneous preterm birth at <34 weeks of gestation for fetal or maternal indications. The demographics of the study population are depicted in ►Table 1.
In 9 (26%) patients, the cervical length was longer, in 12 (34%) patients the cervical length was shorter, and in 14 (40%) patients the cervix did not change after the procedure. The average cervical length change was À0.81 and þ0.69 cm for a gain and loss of length, respectively. The mean postoperative cervical lengths were 3.42, 4.0, and 4.18 cm in the negative difference, no change, and positive difference groups, respectively. However, these differences were not statistically significant. There was no statistical significance in whether there was any change in the cervical length postoperatively with respect to latency from procedure and gestational age at delivery (►Table 2).
There were five (14%) patients among the study population who had a cerclage placed prior to the procedure. However, these patients were evenly distributed between the gained and lost cervical length groups. The average cervical length change of all patients with cerclage was À0.28 mm, which is within the interobserver variability of cervical length measurements. There was also no statistical difference in the mean gestational age at delivery from the rest of the cohort.
There was no statistically significant correlation between preoperative and postoperative cervical length and gestational age at delivery. However, those who delivered at less than 32 weeks had a shorter preoperative cervical length than those who delivered after this gestation (3.62 vs. 4.20 cm; p ¼ 0.032; ►Table 3).
The initial MVP at consultation was analyzed in the entire cohort (n ¼ 50) with respect to preoperative cervical length. There was no correlation found between these two variables (r ¼ À 0.13; p ¼ 0.36; ►Fig. 1). When excluding nonspontaneous preterm birth <34 weeks of gestation, there was no correlation of MVP with either latency from procedure (r ¼ À 0.06; p ¼ 0.74) or gestational age at delivery (r ¼ 0.05; p ¼ 0.76). 
Discussion
Our study shows that cervical length does not correlate to the severity of polyhydramnios prior to laser therapy for TTTS and suggests that change in cervical length postoperatively has no prognostic value in prediction of latency from procedure or gestational age at birth. There does not appear to be any prognostic value in whether there was cervical length change after amnioreduction during laser therapy for TTTS. However, there was no significant difference in the postoperative cervical lengths regardless of degree of change. This result would be expected given the lack of correlation between preoperative MVP and cervical length. If severity of polyhydramnios preoperatively does not affect cervical length, it is logical that amnioreduction would not have an impact on cervical length either. It is important to note that the negative cervical length group had a higher average preoperative measurement (4.34 cm) and the positive cervical length group had a lower average preoperative measurement (3.51 cm). This would suggest that the shorter the cervical length preoperatively, the more potential there is for cervical length recovery. However, the change in cervical length, regardless of whether shortened or lengthened, does not appear to be clinically significant.
In our study, there were significantly less patients with cervical length change postoperatively as compared with prior research. Cobo et al also analyzed this variable with 43.9% (73/166) of patients having an increase in cervical length postprocedure. 6 However, measurements were performed 24 hours postoperatively and it is unclear if measurements were controlled for interobserver variability, which may explain the differences in our results. Previous literature has suggested that polyhydramnios in singleton gestations is associated with preterm birth.
11 The unique pathophysiology of polyhydramnios in TTTS may explain why cerclage has been utilized in TTTS pregnancies with some positive effect 4 but has proved detrimental in uncomplicated twin gestations. 12 However, this initially encouraging result has been called into question by a recent retrospective review. 13 In our study, MVP preoperatively did not correlate with either latency from procedure to delivery or gestational age at delivery. This may be explained by the effectiveness of laser surgery in resolving the fluid derangements in TTTS and eliminating recurrent polyhydramnios as a contributing factor to uterine distension and subsequent preterm labor. In our study, neither preoperative nor postoperative cervical length had a statistically significant correlation with either latency from procedure or gestational age at birth. This is discordant with prior research in this area. 3, 5, 6, 14 However, our results may be secondary to sample size and the multifactorial nature of preterm birth, especially in patients treated with laser therapy. Our study may not be powered to detect this difference as other variables, such as the high rate of PPROM in laser patients, may have a greater impact on gestational age at delivery than cervical length. Also, the average pre-and postoperative cervical length was above 3 cm in all groups and no patient had a cervical length <2.5 cm (except prior to cerclage). It is likely that our cohort does not represent a high-risk group for preterm delivery with respect to cervical length. Despite these findings, there was a shorter average preoperative cervical length in those patients who delivered <32 weeks. The fact that there was no correlation between cervical length and gestational age at delivery in the entire cohort, but a statistically shorter cervical length in patients delivering <32 weeks may be secondary to our inclusion criteria as we included patients with nonspontaneous birth who delivered >34 weeks. Given that many centers advocate for delivery between 34 and 36 weeks, these patients may have affected these results.
One of the strengths of this study is its single-center design with only one surgeon and two ultrasonographers involved in the care of our TTTS patients, which mitigates the impact of surgical technique and ultrasound measurement variability. We excluded patients with iatrogenic delivery <34 weeks to prevent confounding results, but this significantly decreased our sample size. Also, this study is retrospective in nature with inherent potential for bias. There were four patients who could not be included in the analysis, as the cervical length was not documented in the ultrasound report. Given that we are a referral center, referring physicians manage most patients postoperatively once improvement or resolution of TTTS is evident, which can introduce bias into the management and timing of delivery.
Conclusion
Cervical length remains an important prognostic factor in the prediction of preterm birth in patients treated with laser in TTTS. However, severity of polyhydramnios does not correlate with preoperative cervical length, and variability of the cervix postoperatively does not appear to affect gestational age at delivery.
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